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Description
TECHNICAL FIELD AND SUMMARY

[0001] The present invention relates, generally, to
power tools and, more particularly, to a hand-held power
tool according to the preamble of claim 1, including aring
gear alignment feature. Such a tool is known from US
2013/0247706 A1.

[0002] Many power toolsinclude gear assemblies con-
figured to translate rotational forces produced by a motor
into rotation of an output spindle of the power tool. In
such power tools, it is generally desirable to have the
positions of the motor and the gear assembly fixed rela-
tive to one another for proper operation of the power tool.
It would, therefore, be beneficial to have certain features
on the power tool include piloting features to assist as-
sembling certain structures and keep them fixed relative
to other structures.

[0003] To thatend, the invention provides a hand-held
power tool according to claim 1, which comprises a hous-
ing, a motive source, a front endbell, an output shaft, a
front housing, a gear set assembly, a first set of piloting
features, and a second set of piloting features. The hous-
ing supports the motive source and includes a front end-
bell. The output shaft protrudes from an output end at
the front endbell of the housing. The output shaft is also
functionally coupled to the motive source such that the
output shaftrotatesinresponse to activation of the motive
source when the motive source is supplied with power.
The front housing defines an interior space. The output
shaft is located in the interior space of the front housing.
The gear set assembly is located in the interior space of
the front housing, and is configured to transfer rotation
from the motive source to an output spindle. The gear
set assembly also includes a ring gear, wherein the ring
gear further comprises an annular ring body having a
plurality of teeth located on the interior periphery of the
annular ring body and a surface located on an exterior
periphery of the annular ring body opposite the interior
periphery. The ring gear surrounds a portion of the output
shaft and abuts the front endbell of the housing. The sur-
face of the exterior periphery of the ring gear abuts an
interior surface of the fronthousing. The first set of piloting
features is located on the interior surface of the front
housing and on the surface of the exterior periphery of
the ring gear, and is configured to prevent movement of
the ring gear relative to the motive source and the front
housing. The second set of piloting features is located
on the front housing and on the endbell of the housing,
and is configured to prevent the front housing from mov-
ing relative to the housing.

[0004] In the above and other embodiments of the
present disclosure may also comprise: the front housing
being a hammer case; the impact mechanism being sup-
ported in the hammer case; the front housing being at-
tached to the housing with fasteners; the gear set as-
sembly including a planetary gear set; the first set of pi-
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loting features further comprise one or more grooves
formed in the interior surface of the front housing, and
one or more corresponding ridges formed on the surface
of the exterior periphery of the annular ring body of the
ring gear, wherein the one or more grooves are config-
ured to receive the one or more corresponding ridges to
prevent movement between the front housing and the
ring gear; the first set of piloting features having one or
more grooves formed in the surface of the exterior pe-
riphery of the annular ring body of the ring gear, and one
or more corresponding ridges formed on the interior sur-
face of the front housing, wherein the one or more
grooves are configured to receive the one or more cor-
responding ridges to prevent movement between the
front housing and the ring gear; the second set of piloting
features having one or more corresponding ridges
formed on an outer surface of the front endbell of the
housing, wherein each of the one or more grooves of the
front housing is sized to receive both a corresponding
ridge formed on the surface of the exterior periphery of
the annular ring body of the ring gear and the one or more
corresponding ridges formed on an outer surface of the
front endbell, wherein each of the one or more grooves
extends axially along the interior surface of the fronthous-
ing; dimensions of each of the one or more ridges formed
on the surface of the exterior periphery of the annular
ring body of the ring gear are substantially similar to di-
mensions of each of the one or more corresponding ridg-
es formed on the outer surface of the front endbell; the
interior surface of the front housing defines an inner di-
ameter of the outer periphery of the ring body of the ring
gear and an outer diameter of the front endbell; the one
or more grooves of the front housing align with the one
or more ridges formed on the surface of the exterior pe-
riphery of the annular ring body of the ring gear and the
one or more corresponding ridges formed on the outer
surface to advance the front housing axially along a cen-
tral axis toward the housing to engage and secure to the
housing; the one or more grooves of the front housing
include aflange surface configured to clamp the ring gear
against the front endbell when the front housing is se-
cured to the housing; the first set of piloting features fur-
ther comprise one or more ridges formed on the front
housing and one or more corresponding grooves formed
on the surface of the outer periphery of the ring gear and
the one or more corresponding grooves formed on the
front endbell; the front endbell being configured to sur-
round atleast a portion of the ring gear to align and secure
the ring gear in relation to the motive source, wherein the
front housing is configured to operatively couple the
housing, the frontendbell, and the ring gear together; the
front endbell including an annular flange formed in a front
end of the front endbell, wherein the annular flange in-
cludes an inner surface configured to form a cavity sized
to receive a portion of the ring gear; the inner surface of
the annular flange of the endbell operatively couples to
an outer surface of the ring gear to prevent the ring gear
from rotating during normal operation; the front housing
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is configured to be secured to the outer surface of the
housing, wherein the front housing includes a housing
flange and a gear assembly surface, wherein the housing
flange is configured to operatively couple to the outer
surface of the housing to secure the front housing to tool
housing, and wherein the gear assembly surface is con-
figured to abut the annular flange of the front endbell and
the ring gear so the front housing cooperates with the
front endbell to hold the ring gear; the first set of piloting
features including the ring gear insert molded to the front
endbell, wherein the front housing is operatively coupled
to the ring gear, the front endbell, and wherein front hous-
ing includes a nose piece located adjacent the output
spindle; the fronthousing including a tapered section and
aflange, wherein the tapered section of the front housing
is configured to operatively couple to an inner surface of
the housing, and wherein the flange is configured to op-
eratively couple to outer surfaces of the ring gear; the
ring gear including a lip formed on an interior portion of
the ring gear, wherein the lip is configured to cooperate
with the front endbell; the ring gear being secured to the
front endbell, wherein securement features are formed
on the ring gear which are filled with a plastic material
that holds the ring gear to the front endbell, wherein the
securement features are selected from the group con-
sisting of at least one raised structure and one or more
recess; the ring gear being secured to the front endbell,
and wherein the hand-held power tool neither comprises
securement features that include one or more fasteners
engage fastener guide bores formed in the front endbell
and are configured to align with corresponding fastener
guide bores formed in the ring gear; and the ring gear
being molded into part of the front housing.

[0005] Another illustrative embodiment of the present
disclosure provides a hand-held power tool which com-
prises a housing, a motive source, a front endbell, an
output shaft, a front housing, and a gear set assembly.
The housing supports motive source, and includes the
front endbell. The output shaft protrudes from an output
end at the front endbell of the housing, and is functionally
coupled to the motive source such that the output shaft
rotates in response to activation of the motive source
when the motive source is supplied with power. The front
housing defines an interior space, and the output shaft
is located in that interior space. The gear set assembly
is located in the interior space of the front housing, and
is configured to transfer rotation from the motive source
to an output spindle. The gear set assembly also includes
aring gear characterized by an annular ring body having
a plurality of teeth located on the interior periphery of the
annular ring body and a surface located on an exterior
periphery of the annular ring body opposite the interior
periphery. The ring gear surrounds a portion of the output
shaft and abuts the front endbell of the housing. The front
housing and ring gear further include one or more piloting
features, each of the one or more piloting features being
configured to mate the front housing with the ring gear.
[0006] The above and other embodiments of the
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present disclosure also comprise: one or more piloting
features configured to mate the front housing with the
front endbell; the one or more piloting features including
one or more grooves formed in an interior surface of the
front housing, and one or more corresponding ridges
formed on a surface of an exterior periphery of the ring
gear, wherein the one or more grooves are configured
to receive the one or more corresponding ridges to pre-
vent movement between the front housing and the ring
gear; the one or more piloting features further comprise
one or more grooves formed in the surface of the exterior
periphery ofthe ring gear, and one or more corresponding
ridges formed on the interior surface of the front housing,
wherein the one or more grooves are configured to re-
ceive the one or more corresponding ridges to prevent
movement between the front housing and the ring gear.
[0007] Another illustrative embodiment of the present
disclosure provides a hand-held power tool which com-
prises a housing, a motive source, a front endbell, an
output shaft, a front housing, and a gear set assembly.
The housing supports the motive source. The housing
includes the front endbell. The output shaft protrudes
from an output end at the front endbell of the housing,
and is functionally coupled to the motive source such that
the output shaft rotates in response to activation of the
motive source when the motive source is supplied with
power. The front housing defines an interior space, and
the output shaftis located in thatinterior space. The gear
set assembly is located in the interior space of the front
housing, and is configured to transfer rotation from the
motive source to an output spindle. The gear set assem-
bly also includes aring gear characterized by an annular
ring body having a plurality of teeth located on the interior
periphery of the annular ring body, and a surface located
on an exterior periphery of the annular ring body opposite
the interior periphery. The ring gear surrounds a portion
of the output shaft and abuts the front endbell of the hous-
ing. The ring gear is insert molded into the front endbell
of the housing such that ring gear is restrained against
both axial and rotational movement relative to the front
endbell.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The concepts described in the present disclo-
sure are illustrated by way of example and not by way of
limitation in the accompanying figures. For simplicity and
clarity of illustration, elements illustrated in the figures
are not necessarily drawn to scale. For example, the di-
mensions of some elements may be exaggerated relative
to other elements for clarity. Further, where considered
appropriate, reference labels may be repeated among
the figures to indicate corresponding or analogous ele-
ments.

FIG. 1 is perspective view of an illustrative power
tool;
FIG. 2 is a side elevation view of the power tool of
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FIG. 1;

FIG. 3 is a front elevation view of the power tool of
FIG. 1;

FIG. 4 is a rear elevation view of the power tool of
FIG. 1;

FIG. 5 is a cross-section view of a motor assembly,
a hammer case, and a ring gear of the power tool of
FIG. 1;

FIG. 6 is a magnified cross-section view the inter-
faces between the motor assembly, the hammer
case, and the ring gear of the power tool of FIG. 1;
FIG. 7 is a perspective view of the motor assembly,
the hammer case, and the ring gear of the power
tool of FIG. 1;

FIG. 8 is a cut-away perspective view of the motor
assembly, the hammer case, and the ring gear of
the power tool of FIG. 1;

FIG. 9 is a top view of another embodiment of the
hammer case and the ring gear that may be used
with the power tool of FIG. 1;

FIG. 10 is a top view of yet another embodiment of
the hammer case and the ring gear that may be used
with the power tool of FIG. 1;

FIG. 11 is a cut-away side elevation view of still an-
other embodiment of ring gear alignment features
that may be used with the power tool of FIG. 1;
FIG. 12 is a cut-away side elevation view of yet an-
other embodiment of ring gear alignment features
that may be used with the power tool of FIG. 1;
FIG. 13 is a top plan view of the ring gear shown in
FIG. 12;

FIG. 14 is a bottom plan view of the ring gear shown
in FIG. 12; and

FIG. 15 is a perspective view of a motor assembly
and the ring gear shown in FIG. 12.

DETAILED DESCRIPTION OF THE DRAWINGS

[0009] While the concepts of the present disclosure
are susceptible to various modifications and alternative
forms, specific exemplary embodiments thereof have
been shown by way of example in the drawings and will
herein be described in detail. It should be understood,
however, that there is no intent to limit the concepts of
the present disclosure to the particular forms disclosed,
but on the contrary, the intention is to cover all modifica-
tions, equivalents, and alternatives falling within the
scope of the present invention as defined by the claims.
[0010] Referringnow to FIGS. 1-4, anillustrative power
tool 10 is shown. The power tool 10 is illustratively em-
bodied as a cordless, electric power tool. In particular,
the power tool 10 is shown in FIG. 1 as a pistol-grip style
cordless electric impact tool, which includes an impact
mechanism in-line with an output of the tool 10. It should
be appreciated, however, that in other embodiments, the
powertool 10 may be embodied as another type ofimpact
tool, such as an angle impact tool in which the output of
the tool 10 is disposed at an angle (e.g., a right angle) to

10

15

20

25

30

35

40

45

50

55

the impact mechanism. It is appreciated that power tool
10 may include a motive source such as a motorincluding
an electric motor, or a pneumatic motor, for example.
[0011] The illustrative power tool 10 includes a tool
housing 12 and a hammer case 14 as shown in FIG. 1.
The tool housing 12 defines a body 16, a back cap 18,
and a handle 20. The body 16 defines an interior space
22 in which a motor assembly 24 of the tool 10 is posi-
tioned. It is appreciated that motor assembly 24 may in-
clude a motive source such as an electric motor (either
corded or cordless), air, or other fluid motor. The back
cap 18 is coupled to the body 16 when the tool 10 is
assembled to close off the interior space 22 and define
a back end 26 that is positioned opposite the hammer
case 14 of the tool 10. The back cap 18 is coupled to the
body 16 using fasteners 28 (best seen in FIG. 4) that
extend through the back cap 18 and into the motor as-
sembly 24 (see Figs. 5, 7, and 8).

[0012] Inthe illustrative embodiment, the handle 20 of
the tool housing 12 extends away from the body 16 and
is configured to be graspable by a user of the tool 10. A
power source connection 30 is positioned at an end 32
of the handle 20 opposite the body 16. The power source
connection 30 may be configured to connect to any
source of power, such as, forexample, a battery, a source
of motive fluid, or an outlet connected to an electrical
grid. In the illustrative embodiment, a power source 34
of the power tool 10 is a battery attached to the power
source connection 30.

[0013] The tool 10 includes a number of user-selecta-
ble input devices, which may be embodied as triggers,
switches, or knobs configured to allow the user to adjust
one or more features of the power tool 10. For example,
the handle 20 includes trigger 36 configured to, among
other things, turn an electric motor 38 (see Fig. 6) on/off
in use of the tool 10. A Forward/Neutral/Reverse
("F/N/R") switch 40 is positioned in the handle 20 near
the body 16 and the trigger 36. The F/N/R switch 40,
among other things, is configured to control the direction
of rotation of the motor 38. A control knob 42 is positioned
on the back cap 18 of the tool 10 (as best seen in FIG.
4) and is configured to adjust the mode of operation of
the power tool 10.

[0014] The hammer case 14 is positioned on the body
16 of the tool housing 12 opposite the back cap 18. The
hammer case 14 includes a tool end 44 configured to
couple to the tool housing 12 and an output end 46 that
includes an aperture 48 through which an output spindle
50 of the tool 10 protrudes. The hammer case 14 defines
an interior space 52 in which a gear assembly 54 and an
impact mechanism (not shown) are housed. In the illus-
trative embodiment, the hammer case 14 is removably
coupled to the tool housing 12 through one or more fas-
teners (not shown). In other embodiments, the hammer
case 14 may be removably coupled to the tool housing
12 via other mechanisms (e.g., a snap fit).

[0015] Referring now to FIGS. 5 and 6, the motor as-
sembly 24 includes the electric motor 38, a front endbell
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56, and a rear endbell 58. The electric motor 38 is illus-
tratively embodied as a brushless DC electric motor. The
electric motor 38 includes a rotor 60 configured to drive
an output shaft 62 to output mechanical power and a
stationary component (i.e., a stator) 64 that extends
around the rotor 60. The output shaft 62 is functionally
coupled to the output spindle 50 via the gear assembly
54.

[0016] The rear endbell 58 is positioned in the interior
space 22 to be near the back cap 18 and the front endbell
56 is positioned such that it is enclosed in the interior
space 22 of the tool housing 12 and the interior space
52 of the hammer case 14 (as best seen in FIG. 7). The
rotor 60 and the stator 64 of the motor 38 are positioned
between the two endbells 56, 58. The front endbell 56
and the rear endbell 58 cooperate to align the rotor 60
and the stator 64 so that the rotor 60 and the stator 64
extend parallel to a central axis 66 of the motor 38.
[0017] The illustrative gear assembly 54 may be em-
bodied as, or include, a planetary gear set that is config-
ured to transfer rotation of the output shaft 62 of the motor
38 to an impact mechanism of the tool 10 housed in the
hammer case 14. The gear assembly 54 includes a ring
gear 68 positioned in the interior space 52 of the hammer
case 14. The ring gear 68 surrounds the output shaft 62
and abuts the front endbell 56. The ring gear 68 is formed
as an annular ring with an inner surface 70 that includes
a plurality of gear teeth 72 and an outer surface 74 con-
figured to abut an inner surface 76 of the hammer case
14.

[0018] Referring now to FIGS. 5-8, piloting features 90
are integrated into the hammer case 14, the front endbell
56, and the ring gear 68. The piloting features 90 are
configured to align the hammer case 14, the front endbell
56, and the ring gear 68 with one another. The piloting
features 90 are also configured to prevent rotation of the
ring gear 68 relative to the motor assembly 24 and the
hammer case 14.

[0019] In the illustrative embodiment, the piloting fea-
tures 90 include one or more grooves 92 formed in the
inner surface 76 of the hammer case 14, one or more
corresponding ridges 94 formed on the outer surface 74
ofthe ring gear 68, and one or more corresponding ridges
96 formed on an outer surface 98 of the front endbell 56.
Each groove 92 is sized to receive both a corresponding
ridge 94 and a corresponding ridge 96. Each groove 92
extends axially along the inner surface 76 of the hammer
case 14 from the tool end 44. In the illustrative embodi-
ment, the dimensions of each ridge 94 are approximately
the same as the dimensions of each corresponding ridge
96. Each ridge 94 is positioned along the outer surface
74 of the ring gear 68 and each ridge 96 is positioned
along the outer surface 98 of the front endbell 56. In the
illustrative embodiment, both sets of ridges 94, 96 are
spaced evenly around the outer surfaces of their respec-
tive structures, the ring gear 68 and the front endbell 56.
The hammer case 14 defines an inner diameter that is
sized to match an outer diameter of the ring gear 68 and
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an outer diameter of the front endbell 56. Although tool
10 is illustratively shown as including four grooves 92,
four ridges 94, and four ridges 96, it will be appreciated
that the tool 10 may include any number of grooves 92,
corresponding ridges 94, and corresponding ridges 96
in other embodiments.

[0020] When assembling the tool 10, the user aligns
the ridges 94 with corresponding ridges 96, aligns the
grooves 92 of the hammer case 14 with the now aligned
ridges 94, 96, and advances the hammer case 14 axially
along the central axis 66 toward the tool housing 12 until
the tool end 44 of the hammer case 14 contacts the tool
housing 12. As the hammer case 14 is advanced along
the central axis 66, the grooves 92 first pass over the
ridges 94 and then pass over the ridges 96.

[0021] The piloting features 90 are configured to se-
cure the ring gear 68 relative to the front endbell 56 such
that the ring gear 68 cannot rotate relative to the motor
assembly 24. The grooves 92 of the hammer case 14
define a flange surface 100 that is configured to clamp
the ring gear 68 against the front endbell 56 when the
hammer case 14 is securely fastened to the tool housing
12.

[0022] In some prior art designs, the ring gear 68 is
coupled directly to the front endbell 56. In the illustrative
embodiment, the position of the ring gear 68 relative to
the frontendbell 56 is instead secured through the piloting
features 90 of the hammer case 14. For example, the
hammer case 14 is piloted by the front endbell 56, while
the hammer case 14 pilots the ring gear 68. Such an
embodiment reduces the number of parts of the tool 10
and may reduce the length of the tool 10 by removing
connectors between the ring gear 68 and the frontendbell
56.

[0023] As noted above, the piloting features 90 may
include any number of grooves 92 and ridges 94, 96. For
example, the illustrative piloting features 90 of FIGS. 7
and 8 include four grooves 92 spaced evenly around the
inner surface 76 (see Fig. 6) of the hammer case 14, four
corresponding ridges 94 spaced evenly around the outer
surface 74 (see Fig. 6) of the ring gear 68, and four cor-
responding ridges 96 spaced evenly around the outer
surface 98 of the front endbell 56. Each groove 92 is
configured to mate with both a ridge 94 and a ridge 96.
In another illustrative example, shown in FIG. 9, the pi-
loting features 102 include three grooves 104 formed in
the hammer case 14 with three corresponding ridges 106
formed in thering gear 68 and three corresponding ridges
in the front endbell 56 (not shown). In another illustrative
example, shown in FIG. 10, the piloting features 108 in-
clude six grooves 110 formed in the hammer case 14
with six corresponding ridges 112 formed in the ring gear
68 and six corresponding ridges in the front endbell 56
(not shown).

[0024] While the piloting features 90, 102, 108 have
been illustrated and described herein as including
grooves 92, 104, 110 formed in the hammer case 14 and
ridges 94, 96, 106, 112 formed on the ring gear 68 and
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front endbell 56, it is contemplated that the piloting fea-
tures 90, 102, 108 may take other forms in other embod-
iments of the power tool 10. By way of illustrative exam-
ple, the piloting features mightalternatively include ridges
formed on the hammer case 14 and corresponding
grooves formed in the ring gear 68 and front endbell 56.
[0025] Referring to FIG. 11, another embodiment of
alignment features 200 for a ring gear 268 of the power
tool 10 is shown. In this illustrative embodiment, a front
endbell 256 is configured to surround the ring gear 268,
and thereby align and secure the ring gear 268 in relation
to the motor assembly 24 of the power tool 10. Addition-
ally, ahammer case 214 is configured to operatively cou-
ple to the tool housing 12, the front endbell 256, and the
ring gear 268. The front endbell 256 includes an annular
flange 202 formed in a front end 204 of the front endbell
256. The annular flange 202 includes an inner surface
206 that is configured to form a cavity 208 that is sized
to receive a portion of the ring gear 268. The inner surface
206 operatively couples to an outer surface 210 of the
ring gear 268 when the ring gear 268 is assembled in the
power tool 10. The front endbell 256 is configured to se-
cure the ring gear 268 and prevent the ring gear 268 from
rotating during normal operation of the power tool 10.
[0026] In this embodiment of the alignment features
200, the hammer case 214 is configured to be secured
to an outer surface 210 of the tool housing 12. The ham-
mer case 214 includes a housing flange 212 and a gear
assembly surface 216 formed in a motor end 218 of the
hammer case 214. The housing flange 212 is configured
to operatively couple to the outer surface 210 of the tool
housing 12, and thereby secure the hammer case 214
to the tool housing 12. The gear assembly surface 216
is configured to abut the annular flange 202 of the front
endbell 256 and the ring gear 268 of the gear assembly
54 (see, also, Fig. 5). By so doing, the hammer case 214
cooperates with the front endbell 256 to secure the ring
gear 268 to the power tool 10.

[0027] Referring to FIG. 12, another embodiment of
alignment features 300 for a ring gear 368 of a power
tool 10 is shown. The ring gear alignment features 300
are configured to align the ring gear 368 with the motor
assembly 24 (see Fig. 11) and allow the power tool 10
to function properly. In this embodiment of the alignment
features 300, the ring gear 368 is insert molded to a front
endbell 356 of the motor assembly 24.

[0028] Also shown in FIG. 12, a hammer case 314 is
operatively coupled to the ring gear 368, the front endbell
356, and the tool housing 12 and is configured to seal
the interior space 22 of the powertool 10. Inthe illustrative
embodiment, the hammer case 314 includes a nose
piece 302 attached to it. The hammer case 314 includes
atapered section 304 and a flange 306 formed in the tool
end 44 of the hammer case 314. The tapered section
304 of the hammer case 314 is configured to operatively
couple to an inner surface 310 of the tool housing 12.
The flange 306 is configured to operatively couple to the
outer surfaces 322, 328 of the ring gear 368.
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[0029] AsshowninFIG. 13,thering gear 368 is formed
as an annular ring thatincludes an inner ring surface 318
having a plurality of teeth 320 formed therein and an outer
surface 322 having one or more fastener guide bores
324 formed therein. The ring gear 368 extends between
a motor end 326 and another opposite end. A lip 330 is
formed in the motor end 326 of the ring gear 368 causing
the motor end 326 to define a motor end opening 332
having a smaller diameter than an opposite end opening
334 defined in the opposite end of the ring gear 368. The
lip 330 is configured to cooperate with the front endbell
356 to secure the ring gear 368 to the motor assembly
24 (see, also, Figs. 11 and 12). In the illustrative embod-
iment, the ring gear 368 is secured to the motor assembly
24 by insert molding the ring gear 368 directly into the
front endbell 356.

[0030] As shown in FIG. 14, one or more grooves 336
are formed in the motor end 326 of the ring gear 368 and
are configured to secure ring gear 368 to the front endbell
356. During the insert molding process, hot plastic enters
into the grooves 336. After the plastic cools, the grooves
336 cooperate with the plastic of the front endbell 356 to
secure the ring gear 368 to the front endbell 356 such
that the ring gear 368 cannot rotate relative to the front
endbell 356. It is contemplated that, in other embodi-
ments, the grooves 336 may be replaced by other raised
or recessed features that cooperate with the front endbell
356 to secure the ring gear 368 against rotation relative
to the front endbell 356.

[0031] As shown in FIG. 15, the front endbell 356 in-
cludes an outer body 338 sized to receive the ring gear
368. The outer body 338 is configured to operatively cou-
ple to the outer surface 322 of the ring gear 368 (see
Figs. 13 and 14). One or more fastener guide bores 340
are formed in the outer body 338. When assembled, the
fastener guide bores 340 of the front endbell 356 are
configured to align with the corresponding fastener guide
bores 324 formed in the ring gear 368. The fastener guide
bores 324, 340 cooperate with fasteners (not shown) to
secure the motor assembly 24 and the gear assembly
54 in the tool housing 12. When the fastener guide bores
324, 340 are aligned, fasteners are able to pass through
the motor assembly 24 and be received by the hammer
case 314.

[0032] The front endbell 356 also includes an inner
body 342 configured to interact with the lip 330 of the ring
gear 368 and secure the ring gear 368 to the front endbell
356. During the insert molding process, the plastic of the
front endbell 356 forms around the lip 330 thereby joining
the ring gear 368 to the frontendbell 356. In the illustrative
embodiment, the insert molding process is accomplished
by injecting thermoplastic into a mold in which the ring
gear 368 has been placed. The thermoplastic eventually
hardens and thereby forms the front endbell 356.
[0033] AsbestseeninFIGS. 12-15, the innerbody 342
of the front endbell 356 is also configured to pilot a cam-
shaft 372 of the impact mechanism 370 of the tool 10.
As shown in FIG. 12, the camshaft 372 is integrally
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formed to include a planetary gear holder at a distal end
374 of the camshaft 372. The inner body 342 of the front
endbell 356 is formed to include a recessed annular sur-
face 344 that engages the distal end 374 of the camshaft
372 when the tool 10 is assembled. The inner body 342
of the front endbell 356 is also formed to include a wall
346 thatextends away from the recessed annular surface
344 (the wall 346 also forming a part of the inner body
342 that engages and retains the lip 330 of the ring gear
368, as described above). As best seen in FIG. 12, when
the tool 10 is assembled, an inner diameter of the wall
346 surrounds a portion of an outer diameter of the distal
end 374 of the camshaft 372 such that the front endbell
356 pilots the camshaft 372. This configuration elimi-
nates the need for a separate bearing and/or additional
components to support the distal end 374 of the camshaft
372, thereby reducing the complexity and overall length
of the tool 10.

[0034] While certain illustrative embodiments have
been described in detail in the figures and the foregoing
description, such an illustration and description is to be
considered as exemplary and not restrictive in character,
it being understood that only illustrative embodiments
have been shown and described and that all changes
and modifications that come within the scope of the in-
vention are desired to be protected. There are a plurality
of advantages of the present disclosure arising from the
various features of the apparatus, systems, and methods
described herein. It will be noted that alternative embod-
iments of the apparatus, systems, and methods of the
present disclosure may not include all of the features
described yet still benefit from at least some of the ad-
vantages of such features. Those of ordinary skill in the
art may readily devise their own implementations of the
apparatus, systems, and methods that incorporate one
or more of the features of the present disclosure.

Claims
1. A hand-held power tool (10) comprising:

a housing (12) supporting a motive source;
wherein the housing includes a front endbell
(56);

an output shaft (62) protruding from an output
end (46) at the front endbell of the housing;
wherein the output shaft is functionally coupled
to the motive source such that the output shaft
rotates in response to activation of the motive
source when the motive source is supplied with
power;

a front housing defining an interior space (22);
wherein the output shaft is located in the interior
space of the front housing; and

a gear set assembly (54) located in the interior
space of the front housing;

wherein the gear set assembly is configured to
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transfer rotation from the output shaft to an out-
put spindle (50);

wherein the gear set assembly includes a ring
gear (68), wherein the ring gear (68) further com-
prises an annular ring body having a plurality of
teeth (72) located on the interior periphery of the
annular ring body and a surface (74) located on
an exterior periphery of the annular ring body
opposite the interior periphery;

wherein the ring gear surrounds a portion of the
output shaft and abuts the front endbell of the
housing, the front endbell (56) being enclosed
inthe interior space of the front housing; wherein
the surface located on the exterior periphery of
the ring gear abuts an inner surface (76) of the
front housing;

wherein the front housing and ring gear include
one or more piloting features (90, 102, 108),
each of the one or more piloting features being
configured to mate the front housing with the
ring gear; characterized in that the one or more
piloting features comprise: a first set of piloting
features (92,94) located on the interior surface
of the front housing and on the surface of the
exterior periphery of the ring gear; wherein the
first set of piloting features is configured to pre-
vent movement of the ring gear relative to the
motive source and the front housing; and

the hand-held power tool further comprising:

a second set of piloting features (92,96) lo-
cated on the front housing and on the end-
bell of the housing;

wherein the second set of piloting features
is configured to prevent the front housing
from moving relative to the housing.

The hand-held power tool (10) of Claim 1, wherein
the first set of piloting features further comprise one
or more grooves (92) formed in the interior surface
of the front housing, and one or more corresponding
ridges (94) formed on the surface (74) of the exterior
periphery of the annular ring body of the ring gear
(68), wherein the one or more grooves are config-
uredtoreceive the one or more corresponding ridges
to prevent movement between the front housing and
the ring gear.

The hand-held power tool (10) of Claim 2, wherein
the second set of piloting features further comprise
one or more corresponding ridges (96) formed on an
outer surface of the front endbell (56) of the housing,
wherein each of the one or more grooves (92) of the
front housing is sized to receive both the one or more
corresponding ridges (94) formed on the surface (74)
of the exterior periphery of the annular ring body of
the ring gear (68) and the one or more corresponding
ridges formed on an outer surface of the front end-
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bell, wherein each of the one or more grooves ex-
tends axially along the interior surface of the front
housing.

The hand-held power tool (10) of Claim 3, wherein
dimensions of each of the one or more ridges (94)
formed on the surface (74) of the exterior periphery
of the annular ring body of the ring gear (68) are
substantially similar to dimensions of each of the one
ormore corresponding ridges (96) formed on the out-
er surface of the front endbell (56).

The hand-held power tool (10) of Claim 4, wherein
the one or more grooves (92) of the front housing
align with the one or more ridges (94) formed on the
surface (74) of the exterior periphery of the annular
ring body of the ring gear (68) and the one or more
corresponding ridges formed on the outer surface of
the front endbell (56) to advance the front housing
axially along a central axis toward the housing (12)
to engage and secure to the housing.

The hand-held power tool (10) of Claim 5, wherein
the one or more grooves (92) of the front housing
include a flange surface (100) configured to clamp
the ring gear (68) against the front endbell (56) when
the front housing is secured to the housing (12).

The hand-held power tool (10) of Claim 1,

wherein the first set of piloting features further com-
prise one or more grooves formed in the surface (74)
of the exterior periphery of the annular ring body of
the ring gear (68), and one or more corresponding
ridges formed on the interior surface of the front
housing, wherein the one or more grooves are con-
figured to receive the one or more corresponding
ridges to prevent movement between the front hous-
ing and the ring gear.

The hand-held power tool (10) of Claim 1, wherein
the first set of piloting features further comprise one
or more ridges formed on the front housing, one or
more corresponding grooves formed on the surface
(74) of the outer periphery of the ring gear (68) and
one or more corresponding grooves formed on the
front endbell (56).

The hand-held power tool (10) of Claim 1, wherein
the front endbell (56) is configured to surround at
leastaportion of the ring gear (68) to align and secure
the ring gear in relation to the motive source, wherein
the front housing is configured to operatively couple
the housing (12), the front endbell, and the ring gear
together; and

preferably:

wherein the front endbell includes an annular
flange (202) formed in a front end of the front
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endbell, wherein the annular flange includes an
inner surface configured to form a cavity (208)
sized to receive a portion of the ring gear; and

preferably:

wherein the inner surface of the annular flange
of the endbell operatively couples to an outer
surface (74) of the ring gear to prevent the ring
gear from rotating during normal operation.

. The hand-held power tool (10) of Claim 9, wherein
the front housing is configured to be secured to the
outer surface of the housing (12), wherein the front
housing includes a housing flange (212) and a gear
assembly surface (216), wherein the housing flange
is configured to operatively couple to the outer sur-
face of the housing to secure the front housing to the
housing, and wherein the gear assembly surface is
configured to abut the annular flange of the frontend-
bell (56) and the ring gear (68) so the front housing
cooperates with the front endbell to hold the ring
gear.

The hand-held power tool (10) of any one of the pre-
ceding Claims, wherein the front housing is a ham-
mer case (14), and preferably wherein an impact
mechanism is supported in the hammer case.

The hand-held power tool (10) of any one of the pre-
ceding Claims, wherein the front housing is attached
to the housing (12) with fasteners.

The hand-held power tool (10) of any one of the pre-
ceding Claims, wherein the gear set assembly (54)
includes a planetary gear set.

The hand-held power tool (10) of any one of the pre-
ceding Claims, wherein the interior surface of the
front housing defines an inner diameter of the outer
periphery of the ring body of the ring gear (68) and
an outer diameter of the front endbell (56).

The hand-held power tool (10) of Claim 1, wherein
the first set of piloting features includes the ring gear
(68) insert molded to the front endbell (56), wherein
the front housing is operatively coupled to the ring
gear, the frontendbell, and wherein the front housing
includes a nose piece (302) located adjacent the out-
put spindle (50).

Patentanspriiche

1.

Handgehaltenes Elektrowerkzeug (10), umfassend:

ein Gehaduse (12), das eine Antriebsquelle
stitzt;

wobei das Gehause ein vorderes Endgehause
(56) enthalt;
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eine Abtriebswelle (62), die von einem Aus-
gangsende (46) des vorderen Endgehauses
des Gehauses vorsteht;

wobei die Abtriebswelle derart funktionell an die
Antriebsquelle gekuppelt ist, dass die Abtriebs-
welle in Reaktion auf Aktivierung der Antriebs-
quelle dreht, wenn die Antriebsquelle mit Leis-
tung versorgt wird;

ein vorderes Gehause, das einen Innenraum
(22) definiert;

wobei sich die Abtriebswelle im Innenraum des
vorderen Gehéauses befindet; und

eine Radsatzbaugruppe (54), die sich im Innen-
raum des vorderen Gehauses befindet;

wobei die Radsatzbaugruppe zum Ubertragen
von Drehung von der Abtriebswelle auf eine Ab-
triebsspindel (50) konfiguriert ist;

wobei die Radsatzbaugruppe ein Tellerrad (68)
enthélt,

wobei das Tellerrad (68) ferner einen ringférmi-
gen Ringkdrper umfasst, der mehrere Zahne
(72), die sich am Innenumfang des ringférmigen
Ringkérpers befinden, und eine Oberflache (74)
aufweist, die sich auf einem AuRenumfang des
ringférmigen Ringkdrpers gegeniber dem In-
nenumfang befindet;

wobei das Tellerrad einen Abschnitt der Ab-
triebswelle umgibt und an das vordere Endge-
hause des Gehauses angrenzt, wobei das vor-
dere Endgehause (56) im Innenraum des vor-
deren Gehauses eingefasstist, wobei die Ober-
flache, die sich auf dem AuRenumfang des Tel-
lerrads befindet, an eine Innenflache (76) des
vorderen Gehauses angrenzt;

wobei das vordere Gehduse und das Tellerrad
ein oder mehr Steuermerkmal (90, 102, 108)
enthalten, wobei jedes des einen oder mehr
Steuermerkmalen zum Zusammenpassen des
vorderen Gehduses mit dem Tellerrad konfigu-
riert ist;

dadurch gekennzeichnet, dass das eine oder
mehr Steuermerkmale umfasst:

einen ersten Satz von Steuermerkmalen
(92, 94), der sich auf der Innenflache des
vorderen Gehauses und auf der Oberflache
des AuRenumfangs des Tellerrads befin-
det;

wobei der erste Satz von Steuermerkmalen
zum Verhindern von Bewegung des Teller-
rads beziiglich der Antriebsquelle und des
vorderen Gehauses konfiguriert ist; und
wobei das handgehaltene Elektrowerkzeug
ferner umfasst:

einen zweiten Satz von Steuermerk-
malen (92, 96), der sich am vorderen
Gehause und am Endgehduse des Ge-
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hauses befindet,

wobeider zweite Satz von Steuermerk-
malen zum Verhindern, dass sich das
vordere Gehduse bezlglich des Ge-
hauses bewegt, konfiguriert ist.

Handgehaltenes Elektrowerkzeug (10) nach An-
spruch 1,

wobei der erste Satz von Steuermerkmalen ferner
eine oder mehr Nute (92), die in der Innenflache des
vorderen Gehauses ausgebildet sind, und einen
oder mehr entsprechende Grate (94) umfasst, die
aufder Oberflache (74) des Aulenumfangs des ring-
férmigen Ringkdrpers des Tellerrads (68) ausgebil-
det sind, wobei die eine oder mehr Nuten zum Auf-
nehmen des einen oder mehr Graten zum Verhin-
dernvon Bewegung zwischen dem vorderen Gehau-
se und dem Tellerrad konfiguriert sind.

Handgehaltenes Elektrowerkzeug (10) nach An-
spruch 2, wobei der zweite Satz von Steuermerkma-
lenferner einen oder mehrentsprechende Grate (96)
umfasst, die auf einer AuRenflache des vorderen
Endgehauses (56) des Gehauses ausgebildet sind,
wobei jede der einen oder mehr Nuten (92) des vor-
deren Gehauses zum Aufnehmen sowohl des einen
oder mehr entsprechenden Graten (94), die auf der
Oberflache (74) des Auflenumfangs des ringférmi-
gen Ringkérpers des Tellerrads (68) ausgebildet
sind, als auch des einem oder mehr entsprechenden
Graten, die auf der AuRenflache des vorderen End-
gehauses ausgebildet sind, bemessen ist, wobei je-
de der einen oder mehr Nuten axial entlang der In-
nenflache des vorderen Gehauses verlauft.

Handgehaltenes Elektrowerkzeug (10) nach An-
spruch 3, wobei Abmessungen von jedem der einen
oder mehr Graten (94), die auf der Oberflache (74)
des AuRBenumfangs des ringférmigen Ringkérpers
des Tellerrads (68) ausgebildet sind, Abmessungen
von jedem der einen oder mehr entsprechenden
Graten (96), die auf der AuRenflache des vorderen
Endgehauses (56) ausgebildet sind, im Wesentli-
chen gleichen.

Handgehaltenes Elektrowerkzeug (10) nach An-
spruch 4, wobei sich die einen oder mehr Nuten (92)
des vorderen Gehduses an dem einen oder mehr
Graten (94), die auf der Oberflache (74) des AuRRen-
umfangs des ringférmigen Ringkdrpers des Teller-
rads (68) ausgebildet sind, und dem einen oder mehr
entsprechenden Graten, die auf der Aulenflache
des vorderen Endgehduses (56) ausgebildet sind,
zum axialen Vorriicken des vorderen Gehauses ent-
lang einer Mittelachse zum Gehéause (12) hin aus-
richten, um das Gehause in Eingriff zu nehmen und
zu sichern.
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Handgehaltenes Elektrowerkzeug (10) nach An-
spruch 5, wobei die eine oder mehr Nuten (92) des
vorderen Gehauses eine Flanschflache (100) ent-
halten, die zum Klemmen des Tellerrads (68) an das
vordere Endgehause (56) konfiguriert ist, wenn das
vordere Gehause am Gehause (12) gesichert ist.

Handgehaltenes Elektrowerkzeug (10) nach An-
spruch 1,

wobei der erste Satz von Steuermerkmalen ferner
eine oder mehr Nuten, die in der Oberflache (74) des
AuRBenumfangs des ringférmigen Ringkérpers des
Tellerrads (68) ausgebildet sind, und einen oder
mehr entsprechende Grate umfasst, die auf der In-
nenflache des vorderen Gehauses ausgebildet sind,
wobei die eine oder mehr Nuten zum Aufnehmen
des einen oder mehr Graten zum Verhindern von
Bewegung zwischen dem vorderen Gehause und
dem Tellerrad konfiguriert sind.

Handgehaltenes Elektrowerkzeug (10) nach An-
spruch 1, wobei der erste Satz von Steuermerkma-
len ferner einen oder mehr Grate, die am vorderen
Gehause ausgebildet sind, einen oder mehr entspre-
chende Grate, die auf der Oberflache (74) des Au-
Renumfangs des Tellerrads (68) ausgebildet sind,
und einen oder mehr entsprechende Grate, die am
vorderen Endgehause (56) ausgebildet sind, um-
fasst.

Handgehaltenes Elektrowerkzeug (10) nach An-
spruch 1, wobei das vordere Endgehause (56) zum
Umgeben von zumindest einem Abschnitt des Tel-
lerrads (68) zum Ausrichten und Sichern des Teller-
rads in Bezug zur Antriebsquelle konfiguriert ist, wo-
bei das vordere Gehause zum betriebsfahigen Zu-
sammenkuppeln des Gehduses (12), des vorderen
Endgehauses und des Tellerrads konfiguriert ist;
und

vorzugsweise:

wobei das vordere Endgehause einen ringfor-
migen Flansch (202), enthalt, der in einem vor-
deren Ende des vorderen Endgehauses ausge-
bildet ist, wobei der ringférmige Flansch eine In-
nenflache enthalt, die zum Ausbilden eines
Hohlraums (208) konfiguriert ist, welcher zum
Aufnehmen eines Abschnitts des Tellerrads be-
messen ist; und

vorzugsweise:

wobei die Innenfliche des ringférmigen
Flanschs des Endgehéauses betriebsfahig an ei-
ne Auenflache (74) des Tellerrads ankuppelt,
um Drehung wahrend Normalbetriebs zu ver-
hindern.

10. Handgehaltenes Elektrowerkzeug (10) nach An-

spruch 9, wobei das vordere Gehause dazu konfi-
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13.
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15.

guriert ist, an der AuRenflaiche des Gehauses (12)
gesichert zu sein, wobei das vordere Gehduse einen
Gehauseflansch (212) und eine Radbaugruppeno-
berflache (216) enthalt, wobei der Gehauseflansch
zum betriebsfahigen Ankuppeln an die AuRenflache
des Gehauses zum Sichern des vorderen Gehauses
am Gehause konfiguriert ist, und wobei die Radbau-
gruppenflache zum Angrenzen an den ringférmigen
Flansch des vorderen Endgehauses (56) und das
Tellerrad (68) konfiguriert ist, sodass das vordere
Gehause mitdem vorderen Endgehduse zum Halten
des Tellerrads zusammenwirkt.

Handgehaltenes Elektrowerkzeug (10) nach einem
der vorhergehenden Anspriiche, wobei das vordere
Gehause eine Hammereinfassung (14) ist, und vor-
zugsweise wobei ein Schlagmechanismus in der
Hammereinfassung gestutzt ist.

Handgehaltenes Elektrowerkzeug (10) nach einem
der vorhergehenden Anspriiche, wobei das vordere
Gehause mit Befestigungselementen am Gehause
(12) angebracht ist.

Handgehaltenes Elektrowerkzeug (10) nach einem
der vorhergehenden Anspriiche, wobei die Radsatz-
baugruppe (54) einen Planetenradsatz enthalt.

Handgehaltenes Elektrowerkzeug (10) nach einem
der vorhergehenden Anspriiche, wobei die Innenfla-
che des vorderen Gehauses einen Innendurchmes-
ser des AufRenumfangs des Ringkdrpers des Teller-
rads (68) und einen AuRendurchmesser des vorde-
ren Endgehauses (56) definiert.

Handgehaltenes Elektrowerkzeug (10) nach An-
spruch 1, wobei der erste Satz von Steuermerkma-
lendas Tellerrad (68), das am vorderen Endgehause
(56) einsatzgeformt ist, enthalt, wobei das vordere
Gehause betriebsfahig an das Tellerrad, das vorde-
re Endgehause gekuppeltist, und wobei das vordere
Gehause ein Ansatzstiick (302) enthalt, das der Ab-
triebsspindel (50) benachbart angeordnet ist.

Revendications

1.

Un outil électrique portatif (10) comprenant :

un boitier (12) supportant une source de
mouvement ;

danslequel le boitier comprend une cloche d’ex-
trémité avant (56) ;

un arbre de sortie (62) faisant saillie a partir
d’une extrémité de sortie (46) a la cloche d’ex-
trémité avant du boitier ;

dans lequel I'arbre de sortie est couplé fonction-
nellement a la source de mouvement de sorte
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que l'arbre de sortie tourne en réponse a I'acti-
vation de la source de mouvement lorsque la
source de mouvement est alimentée en
énergie ;

un boitier avant définissant un espace intérieur
(22);

dans lequel I'arbre de sortie est situé dans I'es-
pace intérieur du boitier avant ; et

un ensemble d’engrenages (54) situé dans l'es-
pace intérieur du boitier avant ; dans lequel I'en-
semble d’engrenages est configuré pour trans-
férer la rotation de I'arbre de sortie a une broche
de sortie (50) ;

dans lequel I'ensemble d’engrenages com-
prend une couronne de train planétaire (68),
dans lequel la couronne de train planétaire (68)
comprend en outre un corps de bague annulaire
ayant une pluralité de dents (72) situées sur la
périphérie intérieure du corps de bague annu-
laire et une surface (74) située sur une périphé-
rie extérieure du corps de bague annulaire op-
posée a la périphérie intérieure ;

dans lequel la couronne de train planétaire en-
toure une partie de I'arbre de sortie et vient en
butée contre la cloche d’extrémité avant du boi-
tier, la cloche d’extrémité avant (56) étant enfer-
mée dans I'espace intérieur du boitier avant ;
dans lequel la surface située sur la périphérie
extérieure de la couronne de train planétaire
vient en butée contre une surface intérieure (76)
du boitier avant ;

dans lequel le boitier avant et la couronne de
train planétaire comprennent un ou plusieurs
dispositifs de pilotage (90, 102, 108), chacun de
I'un ou plusieurs des dispositifs de pilotage étant
configuré pour accoupler le boitier avant avec
la couronne de train planétaire ;

caractérisé en ce que I'un ou plusieurs des dis-
positifs de pilotage comprennent :

un premier ensemble de dispositifs de pilo-
tage (92, 94) situés sur la surface intérieure
du boitier avant et sur la surface de la péri-
phérie extérieure de la couronne de train
planétaire ;

dans lequel le premier ensemble de dispo-
sitifs de pilotage est configuré pour empé-
cher le mouvement de la couronne de train
planétaire par rapport a la source de mou-
vement et au boitier avant ; et

l'outil électrique portatif comprenant en
outre :

un deuxiéme ensemble de dispositifs
de pilotage (92, 96) situés sur le boitier
avant et sur la cloche d’extrémité du
boitier ;

dans lequel le deuxieme ensemble de
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dispositifs de pilotage est configuré
pour empécher le boitier avant de se
déplacer par rapport au boitier.

L’outil électrique portatif (10) selon la revendication
1,

dans lequel le premier ensemble de dispositifs de
pilotage comprend en outre une ou plusieurs rainu-
res (92) formées dans la surface intérieure du boitier
avant, et une ou plusieurs arétes correspondantes
(94) formées sur la surface (74) de la périphérie ex-
térieure du corps de bague annulaire de la couronne
de train planétaire (68), dans lequel 'une ou plu-
sieurs des rainures sont configurées pour recevoir
I'une ou plusieurs des arétes correspondantes pour
empécher le mouvement entre le boitier avant et la
couronne de train planétaire.

L’outil électrique portatif (10) selon la revendication
2, dans lequel le deuxiéeme ensemble de dispositifs
de pilotage comprend en outre une ou plusieurs aré-
tes correspondantes (96) formées sur une surface
extérieure de la cloche d’extrémité avant (56) du boi-
tier, dans lequel chacune de I'une ou plusieurs des
rainures (92) du boitier avant est dimensionnée pour
recevoir a la fois 'une ou plusieurs des arétes cor-
respondantes (94) formées sur la surface (74) de la
périphérie extérieure du corps de bague annulaire
de la couronne de train planétaire (68) et 'une ou
plusieurs des arétes correspondantes formées sur
une surface extérieure de la cloche d’extrémité
avant, dans lequel chacune de I'une ou plusieurs
des rainures s’étendent axialement le long de la sur-
face intérieure du boitier avant.

L’outil électrique portatif (10) selon la revendication
3, dans lequel les dimensions de chacune de I'une
ou plusieurs des arétes (94) formées sur la surface
(74) de la périphérie extérieure du corps de bague
annulaire de la couronne de train planétaire (68) sont
sensiblement similaires aux dimensions de chacune
de I'une ou plusieurs des arétes correspondantes
(96) formées sur la surface extérieure de la cloche
d’extrémité avant (56).

L’outil électrique portatif (10) selon la revendication
4, dans lequel I'une ou plusieurs des rainures (92)
du boitier avant s’alignent avec 'une ou plusieurs
des arétes (94) formées sur la surface (74) de la
périphérie extérieure du corps de bague annulaire
de la couronne de train planétaire (68) et 'une ou
plusieurs des arétes correspondantes formées sur
la surface extérieure de la cloche d’extrémité avant
(56) pour faire avancer le boitier avant axialement
le long d’'un axe central vers le boitier (12) pour s’en-
gager et se fixer au boitier.

L’outil électrique portatif (10) selon la revendication
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5, dans lequel 'une ou plusieurs des rainures (92)
du boitier avant comprennent une surface de bride
(100) configurée pour serrer la couronne de train pla-
nétaire (68) contre la cloche d’extrémité avant (56)
lorsque le boftier avant est fixé au boitier (12).

L’outil électrique portatif (10) selon la revendication
1,

dans lequel le premier ensemble de dispositifs de
pilotage comprend en outre une ou plusieurs rainu-
res formées dans la surface (74) de la périphérie
extérieure du corps de bague annulaire de la cou-
ronne de train planétaire (68), et une ou plusieurs
arétes correspondantes formées sur la surface inté-
rieure du boftier avant, danslequel 'une ou plusieurs
des rainures sont configurées pour recevoir 'une ou
plusieurs des arétes correspondantes pour empé-
cher le mouvement entre le boitier avant et la cou-
ronne de train planétaire.

L’outil électrique portatif (10) selon la revendication
1, dans lequel le premier ensemble de dispositifs de
pilotage comprend en outre une ou plusieurs arétes
formées sur le boitier avant, une ou plusieurs rainu-
res correspondantes formées sur la surface (74) de
la périphérie extérieure de la couronne de train pla-
nétaire (68) et une ou plusieurs rainures correspon-
dantes formées sur la cloche d’extrémité avant (56).

L’outil électrique portatif (10) selon la revendication
1, dans lequel la cloche d’extrémité avant (56) est
configurée pour entourer au moins une partie de la
couronne de train planétaire (68) pour aligner et fixer
la couronne de train planétaire par rapport a la sour-
ce de mouvement, dans lequel le boitier avant est
configuré pour coupler fonctionnellement le boitier
(12), la cloche d’extrémité avant, et la couronne de
train planétaire ensemble ; et

de préférence :

dans lequel la cloche d’extrémité avant com-
prend une bride annulaire (202) formée dans
une extrémité avant de la cloche d’extrémité
avant, dans lequel la bride annulaire comprend
une surface intérieure configurée pour former
une cavité (208) dimensionnée pour recevoir
une partie de la couronne de train planétaire ; et
de préférence :

dans lequel la surface intérieure de la bride an-
nulaire de la cloche d’extrémité se couple fonc-
tionnellement a une surface extérieure (74) de
la couronne de train planétaire pour empécher
la couronne de train planétaire de tourner pen-
dant le fonctionnement normal.

10. L’outil électrique portatif (10) selon la revendication

9, dans lequel le boitier avant est configuré pour étre
fixé a la surface extérieure du boitier (12), dans le-
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quel le boitier avant comprend une bride de boitier
(212) et une surface d’ensemble d’engrenages
(216), dans lequel la bride de boitier est configurée
pour se coupler fonctionnellement a la surface exté-
rieure du boitier pour fixer le boitier avant au boitier,
et dans lequel la surface d’ensemble d’engrenages
est configurée pour venir en butée contre la bride
annulaire de la cloche d’extrémité avant (56) et la
couronne de train planétaire (68) de sorte que le boi-
tier avant coopére avec la cloche d’extrémité avant
pour maintenir la couronne de train planétaire.

L’outil électrique portatif (10) selon’'une quelconque
des revendications précédentes, dans lequel le boi-
tier avant est un carter de marteau (14), et de pré-
férence dans lequel un mécanisme d’impact est sup-
porté dans le carter de marteau.

L’outil électrique portatif (10) selon’'une quelconque
des revendications précédentes, dans lequel le boi-
tier avant est fixé au boitier (12) avec des éléments
de fixation.

L’outil électrique portatif (10) selon 'une quelconque
des revendications précédentes, dans lequel I'en-
semble d’engrenages (54) comprend un ensemble
d’engrenages planétaires.

L’outil électrique portatif (10) selon’'une quelconque
des revendications précédentes, dans lequel la sur-
face intérieure du boitier avant définit un diameétre
intérieur de la périphérie extérieure du corps de ba-
gue de la couronne de train planétaire (68) et un
diameétre extérieur de la cloche d’extrémité avant
(56).

L’outil électrique portatif (10) selon la revendication
1, dans lequel le premier ensemble de dispositifs de
pilotage comprend I'insert de couronne de train pla-
nétaire (68) moulé sur la cloche d’extrémité avant
(56), dans lequel le boitier avant est couplé fonction-
nellement a la couronne de train planétaire, la cloche
d’extrémité avant, et dans lequel le boitier avant
comprend une piece de nez (302) située de maniéere
adjacente a la broche de sortie (50).
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